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• DURING AND SINCE the war years, 
there has lieen a teiulency for engineers 
wlien designing test equipment to strive 
for the ultimate in ix^rformanee and adapt¬ 
ability, regardless of price. There is still, 
however, a need for simple, straightfor¬ 
ward instniments of ade<.|uate sco|>i' that 
will give accurate results at a price within 
a modest laboratory budget. 

The Type 1803-A Vacuum-Tube Volt¬ 
meter substantially duplicates the per¬ 
formance of our older Type 72()-A. It is 



Figure 1. Ponoi view of the Type 
1 803-A Vacuum-Tube Voltmeter, show¬ 
ing how probe con be stored on side 
of cabinet. 



just an a-c voltmeter, with no d-c scales, no ohm scales, and no other 
frills, but in many respects it is a better instrument. Neverthole.ss, 
through advances in circuit design and manufacturing techniques, the 
new instrument sells for $20 less than its predect^ssor did over ten years 
ago. Obviously, such a low 
price was not achieveii with¬ 
out careful attention to the 
cost of every detail of (*lec- 
trical and mei-hanical de¬ 
sign, anil a firm resistance to 
the temptation toadd just one 
little feature here and there, 
the combined cost of which 
would increase the .selling 
price by asubstantialamount. 
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Figure 2. Cio«e-up of the meter scales. 


Although the over-all range of the 
voltmeter corresponds to that of the 
Type 726-A, the new instrument is im¬ 
proved over the old in several respects. 
In particular, (1) it is smaller and 
lighter, (2) the probe is smaller and 
completely shielded, (3) a single zero 
adjustment takes care of all ranges, and 
(4) the power supply is not limited to 
operation at a single supply frequency. 

RANGE AND ACCURACY 

The face of the meter, shown in 
F'igure 2, has four scales to cover the 
five ranges of 0 to 1.5, 0 to 5, 0 to 15, 
0 to 50, and 0 to 150 volts, a-c. There 
are separate, non-linear scales for the 
1.5-volt and 5-volt ranges. Voltages 
from 5 to 50 volts are read on the 0 to 
50 linear scale, and voltages from 5 to 
15 volts or 5 to 150 volts are read on the 
0 to 150 Unear scale. A voltage below 
5 volts should always be read on the 
appropriate non-linear scale in order to 
obtain the best accuracy. 

Figure 3. View of probe with c 


The scales are calibrated to read the 
r-ra-s value of a sine-wave voltage. The 
accuracy on all ranges is ± 3 % of the 
full-scale value. 

As on the Type 1800-A, the meter 
pointer is broad over the two inner 
scales in order to be \isible at a dis¬ 
tance, and the upper portion is knife- 
edged in order to make it easier to 
read small differences and to repro¬ 
duce voltage readings or settings more 
accurately. 

GENERAL CONSTRUCTIONS 

The voltage input terminals are on 
the probe. Provision is made, as shown 
in Figure 1, for storing the probe by at¬ 
taching it to the side of the cabinet, and 
in this position it provides a convenient 
pair of fixed input terminals, to which 
test leads can be connected. To facili¬ 
tate connections there are also furnished 
a 'rvPE 274-MB Double Plug; a pair of 
30-inch test leads, one red and one 
black, for attachment to the plug; a pair 
of test prods, one red, one black, that 
plug into the test leads; and two alliga¬ 
tor clips into which either the leads or 
the prods can be plugged. 

The welded, heavy-gauge aluminum 
cabinet is finished in black wrinkle, and 
is painted black on the inside to aid heat 
dissipation. Rubber feet are pro\dded 
to support the voltmeter with the panel 
either vertical or horizontal, and a 
simple carrying liandle is located on the 
top. 

M removed to show constrvetion. 
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Both the power cord and thfc probe 
cable are |)ermanently attached to the 
chassis and are led out through notches 
in the cabinet edges. The probe cable is 
completely shieldeil. 

The photograph in Figure 3 shows the 
construction of the probe. Standard 
parts are used wherever possible, and 
expensive machine work is eliminated. 
The rectifier is a Type 6AL5 twin-diode, 
one diode of which is used to rectify the 
a-c voltage to be measured. The other, 
or inactive, diode is connected to the d-c 
amplifier to balance the effect of the 
contact potential of the active diode on 
the indicating meter. 


FREQUENCY CHARACTERISTICS 

The resonant frequency of the probe 
input circuit, with the Type 274 Plugs 
removed, is 410 Me. Correction curves 
for several values of indicated voltage 
are shown in Figure 4. From these it is 
evident that the voltmeter can be use^i, 
without correction, up to 120 mega¬ 
cycles with a maximum error of 10%. 
riie rise of the curves for low indicatetl 
voltages is the result of the transit-time 
error being larger than the resonance 
error and in the opposite direction. In 
order to approach the high-frequency 
performance indicated by the cur\^e8, 
it is important that short leads be used 
to connect the voltage source to the 
probe. 



Rgur* 4. Plot of froquoncy roiponse for different 
voltage levelt. 


The equivalent parallel input capaci¬ 
tance of the probe input circuit is 11.5 
fifxf without the connecting plugs which 
add about 0.5 The equivalent 

parallel input resistance is 7.7 megohms 
at low frequencies and falls off with fre¬ 
quency as shown by the curves of input 
impedance in Figure 5. 


CIRCUIT 

A simplified st-hematic of the d-c 
amplifier and probe is shown in Figure 
0. The amplifier is a simplified version of 
that used in the Type 18(X)-A and con¬ 
sists of a tunn-tri(Klc tube, V’-2, used in a 
balanced circuit. The inactive section 
of the twin-diode in the probe is con¬ 
nected to the grid of one triode while 
the active section is connected to the 
grid of the other triode. 

Degeneration of the amplifier is ob¬ 
tained by a resistance of appro.ximately 


Pigur* 5. Plof of effec¬ 
tive porollel reactance 
and resittance at the 
input terminals. 
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Figure 6. Rear view of the voltmeter panel and chassis. 

(>0l) kiloiims connected from each cath¬ 
ode to H- Part of this resistance is a 


potentiometer that is used as a zero con¬ 
trol. The 200-microampere meter is con- 
necte<l between the cathodes of the two 
triodes in series with a highly stable, 
composition-type multiplier resistor. 
When the range is switched, only the 
multiplier resistor is changed, and, there¬ 
fore, the zero adjustment is not affected. 

A single internal control in the meter 
circuit adjusts the calibration for the 
particular tube, V-2, being used. Varia¬ 
tions in the transconductance of \'-2 are 
in effect variations in the multiplier re¬ 
sistance and can be compensated by a 
variable resistance in series with the 
multiplier resistance. 

The balanced amplifier circuit insures 
very little shift in zero or in calibration 
when the line voltage varies. Very .satis¬ 
factory results are obtained with no 
regulation of the plate-supply voltage 
or the diode heater voltage. A line shift 
of 10 volts changes the reariing only one 
division on the 15-volt scale. 

— C. A. Woodward, Jr. 



SPECIFICATIONS 


Voltage Range: O.I Dt 150 voltH, ii'i’, in five 
nuiges (1.5, 5, 15, 50, und 150 volts, fall sscule). 
Accuracy: =b3% of hill Scale on all ranges, for 
sinusoidal voltages, subjetrt to frequency cor¬ 
rection above 50 m^acvcle.s. Correction curve 
supplied in instruction book (see accompany¬ 
ing plot). 

Waveform Error: The instrument is peak residing 
and indicates r-m-s value of a sine wave or pefik 
value of a complex wave. On di.storted wave- 
form.« the percentage deviation of the reading 
from the r-m-s value may be as great as the per- 
<*entage of harmoiii«’a present. 

Frequency Error: .\t high frequencies resoiittiice 
in the input circuit, and tran.sit-time effects in 


the diode re<*tifier introduce erroi-s in the meter 
reading. The restuiance effect caiL‘<C8 the meter 
to read high and is independent of the applied 
voltage. The tran.sit-time error us a function of 
the applied voltage and tends to cause the 
meter to read low. Figure 4 gives the frequency 
correction for several different voltage lev’^eJs. 
It will be noted that at low voltages the trans¬ 
it-time and resonance effects tend to cancel, 
while at higher voltages the error is almo.st 
entirely due to resonance. The rc.sonant fre- 
(|uency is alx>ut 410 Me. 

At low frequencies the response drops off 
because of the increasing reactance of the 
series capacitance of the input circuit. At *20 
cycles per .setjond the drop is 2% or less. 


Figure 7. Elementary schematic diagram of the circuit. 
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Input lmp«don<«: Tli«» e<|iiivaJeiit Ji-f input rir* 
<*uit ii* a reHi.stanoe in parollH with a rapaci- 
tanee. At low frequerinea the etpiivaleiil iniral- 
Irl resistance is 7.7 megohms. At high fre- 
oiiencieH this resistance is reduced by losses in 
tne shunt <*apacitance. The equivalent parallel 
capacitance at radio frequencies is lOppf. At 
audio fretmencies the cap^’itance increases to 
11.5 ppf. The curves of Figure 6 give the vari- 
ation.s of I^p and Xp with ^equeney. 

Acc«s»oH*t Suppll«d: One Tv PR 274-MB Double 
Plug; 2 test leads; 2 test prods; 2 alligator cli|>s 


Pow«r Supply: 105 to 12«5 Volts or 210 to 250 
volts, a-c, 50 Uj tiO cycles. The power input is 
about 11 watts. 

Tub«t: One Tvpk bAL5, one Tvpk bSU7-GT, 
and one Typk 0X5-C1T/G are use<l; all are 
.supi>lie<i. 

Dimensions of Cabinet: (Width) 7*4 X (depth) 
OTis X (height) 11*4 inches, overall. Prtdto in 
storage position adds 1 inch to width. 

Net Weight: 9 I 4 ftounds. 


Type Code Word Price 

1803-A j Vocuum Voltmeter . ^ ...» . j A BOOM j $145.00 


NEW PERSONNEL 

ENLARGED QUARTERS FOR OUR NEW YORK 
ENGINEERING AND SALES OFFICE 


Tit provide more complete engineer¬ 
ing ami coinmerciiil service for tnir cus- 
timiers in I he greater Xew Vt»rk area, 

I he stalT of our Xew York ofiice has 
recently Iteen increaseti. William U. 
'rhurstun and (ieorge (J. Doss, both 
from our Engineering Department, now 
make their head(|Uartors in Xew York 
and are available for eon.sultution on the 
purchase, performance, and use of 
Tieneral Radio erpiipment. This increase 
in ofhee |>ersonnel will make possible 
much better service to many friends and 
customers in X<*w Jersey and easteni 
Pennsylvania. 

Mr. 'Fburston was gnuluated from the 
Massachu.setts Institute of Technology' 
with the degrees of S.Ib and S.M. in 
Elect rieal Engineering. Before gradua¬ 
tion he was a cooperative student at our 
plant, lie joined the Development. En¬ 
gineering Staff of tlie (Jeneral Radio 
('ompany in HM3 ami has specialized in 
thedev(*lopmenl of high-frecjuency meas¬ 
uring equipment and tcc‘hniques. One 
of the important developments with 
which he was associatf^J is owr new line 
of Typk 874 Coaxial Measuring Equip¬ 
ment. During 1945 he was on leave of 


absence for work at the M.I.T, Itadia- 
tion Laboratory. Mr. Thurston trans¬ 
ferred to the Sales Engineering Depart¬ 
ment in 1910. 

Mr. Ross was graduated from Xortli- 
eastern University in 1942 with the 
degree of B.S. in Electrical lOngineering 
and w hile an undergraduate was also a 
cooperative student in our plant. After 
gra<iuation he served as a degaussing 
analyst with the Bureau of Ordnance, 
U. S. Xavy. IcaOng in 1943 to enter the 
Xavy as a Lieutenant, j.g. At the close 
of the war he joined the staff of our 
Standardizing I^aboratory, later trans¬ 
ferring to the Sales Engineering De¬ 
partment. 

Ivan G. Easton, who was manager of 
our Xew' York office from 1946 to 1949, 
has now' returned to the Cambridge office 
and is working with Dr. D. B. Sinclair, 
Chief Engineer, on important engineer¬ 
ing projects. 

Miss Mar>’ Anns continues as our 
efficient secretary’ and receptionist. 

On March 1 our Xew York office 
w’as moveil to larger cjuarters on the 
seventh floor of the Brady Building at 
90 West Street (no change of addres.s). 
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The new space provides two private parts including Variacs. Our teleplione 
offices, adequate room for exhibiting number continues as WOrth 2-5837. 
and demonstrating our equipment, We cordially invite all our friends 
and a storeroom for the maintenance in the greater New York area to visit 
of a stock of smaller instruments and our new offices. 

LOS ANGELES STAFF INCREASED 


The aildition of James G. Hussey to 
our Los Angeles office staff doubles the 
technical personnel now available to our 
Western customers and will permit 
better coverage of the Mountain States. 

Mr. Hussey joins General Radio with 
an A.B. degree in Physics received from 
the University of California, Los An¬ 
geles, and with the benefit of Navy 


wartime electronic experience. Mr. Hus- 
sey^s prior years of electronic equipment 
production-test and quality-control su¬ 
pervision in the Los Angeles area have 
qualified him with an understanding of 
regional problems and industrial in¬ 
strumentation. 

The Los .\ngeles office remains under 
the direction of Frederick Ireland. 


D. B. SINCLAIR BECOMES CHIEF ENGINEER 


Dr. Donald B. Sinclair has been ap¬ 
pointed Chief Engineer of the General 
liadio Company, succeeding Melville 
East ham who retired from that post on 
February 15. 

Dr. Sinclair wa.s born in Winnipeg, 
Manitoba, and was educateil at the I'ni- 
versity of Manitoba and the Massachu¬ 
setts Institute of Technolog>^ receiving 
the degree of Doctor of Science from 
M.I.T. in 1935. He was a Research 
Assistant and later Research As8(x;iate 
at M.I.T. from 1932 to 1935, and he 
joined the General Radio Engineering 


Staff in 1936. He has been Assistant 
Chief Engineer since 1944. During the 
war he worked in the Countermeasures - 
Division and the Guided Missiles Di\d- 
sion of NDRC, receiving the Presi¬ 
dent's Certificate of Merit for outstand¬ 
ing services. 

Dr. Sinclair is a Fellow' of the Insti¬ 
tute of Radio Engineers, a member of 
the .\merican Institute of Electrical En¬ 
gineers, and a member of Sigma Xi. He 
is Treasurer of the Institute of Radio 
Engineers and has been on the Board of 
Directors of the Institute since 1944. 


Gsorge G. Rom William R. Thunton 


James G. Hussey Donald B. Sinclair 
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BAYLY ENGINEERING OFFERS REPAIR SERVICE 
TO CANADIAN CUSTOMERS 


Canadian users of General Radio in¬ 
struments can now have their equip¬ 
ment repaired and recalibrated in Can¬ 
ada, thus avoiding the red tape, expense, 
and delays that often occur in customs 
when material is returned to our fac¬ 
tory. 

Bayly Engineering, Limited, of 5 
First Street, Ajax, Ontario, has been 
appointed Canadian sei^dce agency for 
General Radio products. This firm is 
equipped to give prompt and competent 
repair service on all General Radio in¬ 
struments. Their repairs and calibra¬ 


tions are made to the same specifications 
and standards as are used at our factory, 
and we are glad to recommend their 
service to our friends in Canada. 

Bayly Engineering, Limited, is owned 
and operated by Professor B. de F. 
Bayly of the University of Toronto. He 
has had many years of experience in the 
electrical and electronic industries and 
is already well known to most of our 
Canadian customers. 

By telephone, Bayly Engineering can 
be reached through the Toronto ex¬ 
change, at WAverly (1866. 


Vi«w ol a portion of 
laboratory at Bay¬ 
ly Enginoering, Limited. 



DISTRIBUTORS OF GENERAL RADIO PRODUCTS 
IN FOREIGN COUNTRIES 


For complete technical and commer¬ 
cial information on General Radio 
products. Experimenter readers in foreign 
countries should get in touch with our 
accredited representatives as listed be- 

AUSTRALIA 

HAYWARD C. PARhSH 
Rox 2148, G.P.O. 

Sydney, Australia 

WARBIIRTON. FRANKI, LTD. 

380-382 Bourke Street 
Melbourne, Cl Aastraliu 


low, who can handle all import licensing 
questions. Readers located in countries 
where we are not represented should 
communicate directly with our fac¬ 
tory. 

BELGIUM 

A. A. P08THUMUS 
Vondellaan 15 A 17 
Baam, Holland 

BRITISH ISLES 

CLAUDE LYONS LTD 

76 Old Hall Street, Liverpool, England 

180-182A Tottenham Court Road 
London W. 1, Enghuid 
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CANADA 

CANADIAN MARCONI COMPANY 

P.O. Box 1090 

Moiitreul, Quebec, Caiuula 


CHINA 

CHINA SCIENTIFIC INSTRUMENT 
CO., Ltd. 

131 Museum Road 
Shanghai, China 


CZECHOSLOVAKIA 

ELFLOMETA COMPANY LTD. 
Lidicka 42 

Praha XVI, Czechoslovakia 


DENMARK 

MOGENS BANG A CO. 

2 Jensloevsvej 
ChaHottenlund, Denmark 

EGYPT 

THEODORE T. CASDAGLI & CO., Ltd. 
10, Sharia Sheikh Hamza 
P.O. Box 885 
Cairo, Egypt 

FINLAND 

K. L. NYMAN 
9 Meriiulliiikutu 
Helsinki, Finland 

FRANCE 

RADIOPHON 

50, Rue du Faulxiurg-Poissoimiere 
Paris 10, France 

HOLLAND 

A. A. POSTHUMUS 
Voiidellaan 15 A 17 
Baani, Holland 

INDIA 

EASTERN ELECTRIC A ENGINEER¬ 
ING CO. 

129 Mahatma Gandhi Roml 
P.O. Box 459 
Bombay, India 


ITALY 

ING. S. BELOTTI A C. 

Piazza Trento, 8 
Milan (VII), Italy 

NEW ZEALAND 

H.WWARD C. PARISH 
Box 2148, G.P.O. 

Sydney, Australia 

SPEDDING LIMITED 

Cr. Beach Rood A Anzac Avenue 

Auckland, C. 1, New Zealand 

NORWAY 

MASKIN-AKTIESELSKAPET ZETA 
Drammensveien 26 
Oslo 22, Norway 


SOUTH AFRICA 

BARTLE A COMPANY 
Post Office Box 2460 
Johannesburg, South Africa 


SOUTH AMERICA 

AD. AURIEMA, INC. 
89 Broad Street 
New York 4, New Y’ork 


SPAIN 

AD. AURIEMA, INC. 
89 Broad Street 
New Y'ork 4, New York 


SWEDEN 

JOHN C. LAGERCRANTZ 
Vartavaron 57 
Stockholm, Sweden 


SWITZERLAND 

SEYFFER A COMPANY, INC. 
Kanzleistras.se 120 
Zurich, Switzerland 


TURKEY 

ETABLISSEMENT MEHMET VASFI 
P.O.B. Istanbul 143 
Istanbul, Turkey 


GENERAL RADIO COMPANY 

27$ MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TRowbridfe 8-4400 

BRANCH ENGINEERING OFFICES 

NEW VOOK I. NEW fONN lOi ANSElEt ]l, CAIIFODNI* CHIC4S0 S. IlLINOIS 

•• WEST STREET 1000 NORTH SEWARD STREET 020 SOUTH MICHIBAN AVENUE 

TEl.—WOtlU 2-S0l> TEL.—HOII|«,i« S-OIOI TEl.—WAtiik 2-1020 
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